Planar Laser Induced Fluorescence (PLIF) images, at a vertical cross-section (through the centerline) in methane-air flames shows the effect of swirl on the distribution of OH concentration in premixed flames. The double concentric burner enabled one to change the radial distribution of swirl in the burner. The photos shown are with co-or counter-swirl in the outer annulus and co-swirl in the inner annulus of the burner. The left column (Photos A) shows the distribution of instantaneous OH images while the right column (Photos B) shows ensemble averaged OH images. The vertical color bar scale given on the right side of photo Al gives the color code used here. Instantaneous OH distribution for the non-swirling case (Photo Al) shows a uniform reaction zone. Introduction of swirl to the mixture (co-swirl in both the outer and the inner annulus) provided a uniform, a wider (divergent) and fragmented reaction zone (Photo A2). A change in swirl from co-to counterin the outer annulus provided a significant change in the flame structure. Photo A3 shows that the use of counter-swirl in the outer annulus results in a nonsymmetric, narrower, and somewhat less fragmented image. This nonsymmetric feature can also be seen from the ensemble averaged photo B3. The global structure of the flames remained unchanged at all the fuel-lean mixture conditions examined here except for the enhanced fragmentation of reaction zone under very lean mixture conditions. Enhanced fragmentation of the reaction zone under leaner conditions affects flame stability, combustion dynamics, and emission of pollutants. Further details on the PLIF diagnostics are described in
